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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain demodulated 
signals of pluralities of users without increasing a scale of 
the receiver system by combining a signal processing 
section that estimates an interference signal for each of 
signals received by pluralities of antennas with a signal 
processing section that eliminates the interference signal 
and demodulates pluralities of the user signals. 
SOLUTION: Antenna weight coefficients W1, W2 are 
respectively supplied from antenna weight decision 
means. In a detector 86, a transmission channel estimate 
means 86a applies carrier phase synchronization 
detection to an output from an adder 84 and gives its 
output signal to a multiplier 86c via a complex conjugate 
means 86b. The multiplier 86c applies amplitude weighing 
to an output of the complex conjugate means 86b and an 
output of the adder 84 for the provision of rake synthesis 
at a succeeding adder 88. The adder 88 applies weighting 
to an output of each multiplier 86c of three paths for the 
rake synthesis. A decision device 90 decides a most 
probable transmission symbol from an output of the adder 88 
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— 

fc'*«f«i:-r4 C DM Avjifa- tfgfl^B. 

i:, 

ti^-fa* 1 ©T*JBe*«i:, 
±S3«t&©T b fc/i *4c±l3tMR©3-- J tf 

*Sjc|&tt&*l©T^^S©a£ ife*©:* 
— tf izm bT 3 BtWKOa.— tf OTSWB*ft»* bfe« 

a* 1 ©^8S«-ff ifc^lSii^ 

l£* 1 CDT^e^^S®tB*^SIfC^CD3-— If 
©®^§- *'&mt S ttH^fl! 4: a C D M A?*fa 

CrfSMRaJ) ±13* 1 ©T»«*l*£*«lc:»HS U R 

tt©r>5^lC^bfc»*©**fcHT*T8^:ry 

Jtlfflfcftor 5M bfc«*fc«R©±13» 2 CD 

>y^-ic*ijs**-ca— -tf«fca*r** 2 ©=p»»* 
±13* 2 ©=F»*K¥«&tF±i3Si 2 ©t 

4: t±l3ftti¥'a©l!JSCIB!«- £ i: £ 
4SSK£:^-aii#lR 2 CI3SK© C DMAv^a-lfSii 
gig. 

{jSSJl ±13* 1 ©^asts^isttx 

K^Sbbcbbd 7 >r-f-c9tm bfc«*®*^ temifcmzm 
ig* 1 *«cDiB*ftg»T5aMi^>*;uft*i«r «* 2 



*ji 2*som*4:±iaeaiBif«fl*cit"3v%TT» 

HSU tJE^b&«*fc»«fcttrfc#CJJ37 , >5 i :J- 

ft^CD^^^S^Mft*ffot±f3a^Or>7 i ^-T- 

*r a* 3 &mt. *m-?z>mwg. 2 c§b*b© c d m a^? 

- r ffi s plSI H mtt2©TttttflM£«fcL 
±13* 1 ©TWM**3M^£ffl#rs±B«R©7 
>y fc*#Jfc Ufc tf «©¥»»3Sft©fl»©5fc* £ 



u easBS*abe«*ftfis« bT««-r « * 1 ^® 

»* l^©flJ*SSttTiM^>#;u**fe&rsSB 2 
g5* 2 ^©©iijft ^IBfiSSBflEjeffl^fcaS-^TT* 

ttU K#«l£bfc«^Ci!£fft£ffiTi:rtC±i37'> 

*-T a* 3 *«4: S*rra»#SI 3 tc|3«© C D M A"? 

HM8H6] ±13* 1 OT8MI *»*^«HU 

±f3m^©7'>5 i ^-^i) i e)tB*-r5fS-^*^RfH^ 
&29E3tt«WE¥K (6 6a, 6 6b) 
i£lM¥@©fcH;kA»e>±f3* 1 ©TIM'fee^iactB** 
&8ba*l©*ng^Si (7 0 a— 1 — 7 0 c-2) t., 

mm i ©ipnt*a©ai*i:4«R©i— tf *«fcis d mx 
6iifc±E* i ©T*Jt£*«©iija*r >^-fc*tis 

**TJnJ|tl/T±l3* 10)=F»»«*«<Dffl*i:"ra* 
2 ©»1JW«4: 2 83tt© C D MA 

a.— IfSMHSM. 
[ffi#B 7 ] ±13* 1 RZtm 2 ©^P8WiJ£*«©** l± 
^;i/3^*flr9e«B»K*tt6 br /t^ JMtc±«a«R© 

f§5£ bfefl^^tii^-r 31**8 2 75M 6 ©firn^tlB® 
©CDMA x';u^^-— tf Sfl^So 
Cif*iB 8 ] ±M®m^&&, 

±raWR©r>^t?9« UtlKffl^CBItSW 
1/7'J AM^«^*±I3* 3 3MS!fr e> SI±"CiS»ll£«C?feSS 

r**5*R4:ft#-J-*lll*«27iS7©Hn*»tlBfi 

©CD MA7JVfi — ifSfitSEBo 

©*^t#UT««ftffd»«a8fcE«©CDMAV 

±!3«^©7 'i'T'^-eSMI bfe«*©=fc* ICS bTT^ 

* 2 ©Are* ma-rain 1 ©TiMtee^ssiHR©^- 

±f3^IS©T>7 : -^T-§ff bfe«^i:±f3* 1 ©«-9fc 
L&fi*t±l3«»©7 , >y^CJI#*6S-&Ti— tfSK: 



• • • * 

« 

mm i ®T*»*i»*^«©itiafc±ia* 2©fl»*s 

C D M A7^a- tfgdSg. 

[irani i] ±»am©T#»^**«fc:8a*u 

y^-C«l6 b tea.— If ^TSB*5fc*©»*©** c n 

; F3Ht£#*©tiMj4:j!p&, tf^MbTga 
i/^c^iss^ a.— y*cai*-ra* 2©t«wb* 

*5E£JliU ±iaili2©T»*H»W±EJI2©T*« 
f^ifSi: *±iaan^«©Wat:lft«-fci: k£4#3!c 
fc-TSIWSS 1 0 CEttDCDMAT^a- ifSflHS 

So 

[Iff&fl 1 2 ] ±13* 1 ©T«Ht£*«BU 
±timSL(Dy >f^T-§« bfe«9©3te^r £j£ffi«fc£fi£ 

k« i *s©a*ft*H-T3as«5'>st«;ut«e-r«JB 2 

ttJS 2 *8©Ui* i:±!3e53ISSJi««^t:S^v>-CT ft 
uru *©it^&fT-3-r±iB^fi^T-$) s±§3§i 2© 

m^fctfcfj-rsfctttc, ttJ82©»**7 , >5 l ^«fc*r 

fc±fflr>^«*©«*£««#w**fT-3T±f3a 

®1<DT >^T-g« bfc«9©*4- CBt 6=F» 1/ y 
#£*t^bfc±S3ig 1 ©»#fettJ*rt-*iS 3^-f&t;£* 
T « 9 C I3«© C D M A xVUT-o.-tf §M^Sc 
[1**81 3] ±ia«2©Ti!Mee*«tt, 

±13^^(1 *»a*aa» e> mar a±ia*R© r >^ 
bfca-tf «©Ta»M»5sa©«9©*'V £i£&«sc 

u ±bsb 2 ©»*saitf* bfeafceaasf^fl^fefl* 

«e» i*«©a*ft«H"C3a6«3/>3t?;i/ft«e-rss5 2 

mm 2 *«©tti* fc±Ee«HMBe«*t»-3 v^tt* 

V7'JA ©JtJ&6ff -a T S Bit ^<Dm&m^t: lb 2> ±13 

*2©«**atfj-rai:#c» ws2®i%7>ft 

•T i:*{c±S37>7 1 ^-a^©m^tttS:fi^ttt &fTo T 

±I3«is©t v^^-T-gw ufc«9©** t wr 
i/^'j **it^bfe±i3^ 1 ©«9*m*-r*js 3*a 

fc**r*H«ffll l{ci3©©CDMAv;i^=-a— yg 
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±KtWR©r>5 1 ^-*^*&ffl*-r*fll*ftBf3eB*|IB3(£ 

»jiaE*ia!©ai**»6±iaJB 1 ©TaHt^^scia** 

**r5§MSMl 07551 2S©fWl*»lCia«l©CDM 

[I*30»H1 5] ±18*^X1^2 ©^»Jf£*S©** 
ttv;u^*{t^£«SB&£*te Lt/wiiffiCliaiR 

©7>^T-g« bfclS^i©** C*r 1/TTiJlU * 

£I3«© C D MA?;^ — ifgfS^Bo 
Nff&B 1 6 ] ±IB««*JSau 

±ifflMR©7 , >5 i ^-ca« bfcfi^©^ fcn-r 
vyy ±ia« 3 ^js* e> 9t\-txmtm&itt 

gsfg 4 *«©hj* sga-r aMts/ >^;i/**us bTmrtr 

1338© C D M A v;i/-3=-o.— If g©^g„ 

bT't*J|MSte±B*ft©7 , >5 1 :*-"eg« bfcfl 
A^Vt/^-o.— yg{§£Sg„ 

[fll$8il 8] JiB»l©T8W*»**«CSaRU 
igU 1 ©Ti^<HiHic*«*»&HiAT*±lffl«R©7> 
t^KMjS bfc-a.— yfi©^?;$Rf**^©{g-*f©;fc*£g8 

tHK©a— tf**CHuaa»*©Jf«« 

^&ti-t?>m 2 ©T«»it3e*«*»»©3.— y *c* 

bv 

±8Btt»©r >^^-Tf S«bfe«*i:±l3iMR©» 2 © 

T^Jt^^aottl^ii^e), *^©ot— yCHb-CSB 
feWMoa-lf ©T«WB*feBtofe bfc«-^$:±l3S^©T 

>y^-K:?<rtj;W*'ra.— y*tui*-r 2 ©^ mm^ 

*llte*ai:t±B!J»l*«©Kr«t:Hltfcr4:*«» 

fct-awjjsai oiciatRocDMA^^a.— -yaasE 

Bo 

C^SRIM 1 9 ] ±B« 2 © ; F^^i^*@{i^ 

izttfo b fca.— y s©^^*^©«^©*^ tcSB&fc 
b, ±§am 2 ©M^-sipm u&afceasBieea^ftfi 1 
mm 1 *«©m**a»Ta«S'>3i«^*fl«f*JS 2 

mm 2 #S©tb* i:±f3fi3ll8fi««^{cS^v^7: ; F^ 

V 7" 'J #©Jt5££fTr3 TT±f3«l^©-§-SttS*-r5 k^t 



m 
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33M&fc£*t-5tt3fciSl 8CI2«©CDMAv;i,5 : -.3. 
-ifSffiga. 

[0 0 0 1] 

^tt*J»tT8»»3fi«rafc*ffl»«-t>*fc'CD MA(C 
ode Division Multiple Access: ft^frM&M&TiM 
ft) v^-a.— traflWSMCHTS. *^ti5CD 

ma?;i/^- tfg««ai±> sao^*s/jN^ < a-p 

[0 0 0 2] 

[t^©ft^] C D M Afcfc!raA#gS£*# < Tf & S oJ 

tea* 1 *!), *)\>^-&Mm.mi'X : rk^<Dmmii i mm 
a.— ycft «t s T#*st* a i: u -5 d€®a j & s . 

[0 0 0 3] H*n©<k'5^ TU-f T-vy^-BSBlRlttSI 
[0 0 0 4] — -vjVf-ZL— ySMI««tt^a— !f© 

©S£3fc#li:LTI3u M.K.Varanasi and B.Aazhang 
5 "Multistage Detection in Asy nchronous Code-Div 
ision Multiple-Access Communications" (IEEE Transa 
ctions on Communications, Vol.38, No. 4, April 199 
0, pp. 509-519) (G&fcfclRl) fcl3«S*l&ffiB*», 
£©««*J6«Ufc, tefflW* «Pfc:j;3 
"D S-CDMAtJ3lt5M'f D y b $/>;i?;i/£fflV»a 

*R|iSS©S'*?Z»BF5fc£?«!iffS^ RCS9 5 
-5 0, 1995^73) (S£#:fcj&2) CBK%*nfc 

[0005] ±iB©s&fefc8fci k:iB«*nfc«B-e«:. 
S»©tt»^ ±3.— tr©ffl»fc-a«»IU #i- if 

*fU WS, #33-— y©!Wift1fft5Ci:CJ:t», £ 

rqi±-ra. c©<fc-5tc, #®«ja*fflv>-c— 3t©jaa* 

-r3 4>©T-&5o 



[0 0 0 6] So.—- tf©«*«M>U T^U^U** 

[0007] ^)v^-=l— tfa«»tt©flb©tie*«fc-i/ 
fcSfteaaaHueaicDMA-r^^y— 

'#?5^> RCS9 5- 1 7 1, 1 9 9 7^2^) (S£3fc 

[0008] ±ja©t!e**]R3 caaBsftfceBHu ^ 

v;i^/«®ttow©qp*iitete«fttfti^±rac:fc 

[0 0 0 9] ±K©fi6*^3fcl3«fclB«^ftfcf£* 
SE«lfKJ6-3 < C DMAVAfa-lfSMWlftB! 1 2 Ic 
^•To IBSOCDMATAfa- 1f§«3£BfciU 3 IS© 
Wt>t7lO-l~10-3StU 6SJ©2g 
©T^#-V >-t7l0-l »V 10-2 T-«\ tf 

[0 0 1 O] 01 2£7jVr<fc-5fc, «HS©T»*+->-fe 
,710-ltt. ii3ES§ 1 2 . fta— tf fcttf&bfc 3 f@© 
T^t^gB (IEU : Interference Estimation Unit) 

14a~14c, *Qj?i§l 6, StfibQifgi 1 8 a- 1 8 

•ctftttt&ivc^s. &z8LE<D*»**>-k? 1 o- 

2©«fig«SJS© r F^^>-fe7 10-1 fcHMtt?* 

& , as» 12', tf c*r*s ufc 3 mcD^m&s. 

(I EU) "l 4 a' ~14c* , iQgEgfl 6' . »V 
Ja^Eg§18a' ~18c' AS|S;{te>^^t:v^S. 

[0011] — 15. &1&&<D=F&*-* >-fevl 0-3 

»S«V»2«CRtt6ftfcT8Hf£» (IEU) 
fcttH&STMfjeiB (IEU) 2 0a~2 0c4s&a 
—VmtZfflfbtlX^&o 

[0 0 12] »«©=?»*■*' >Hr 9 1 0- ICttSflMI 
*A»*©**^*U «*«© : F*^*>-fe7 1 0-3 
•Ctt* »HKRW*n»»H:#aE*r» IEU20a~2 

0 c & tt^ 1 3 tf t«*B bfc^P^*^m±/ 

[0 0 13] Bl®STf^2©© ; F^^>-fe7 10- 
1 M 10-2 ©ttffettife* ra«*©^ SB 1 S©iM^ 
{c;-^V^■ri5iBa^^fo. 3{@© I EU 1 4 a~ 1 4 cB* 

SI 2tt, 31S31 2{CA*bfcfi^S, IEU14a 

~ 1 4 c*^*«^jj®*©T»*}isSbtttJ*r**tf 
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EU 1 4 a~ 1 4 c©ffl*j£&£bT : &.3.— IflcMJfobfc 

iD@§Sl 8 a— l 8 ctm^j-rso cijae><DAaS£:si 8 
a~l 8 clis **s ifllMgl 6©ta*c *K6r*i 
— IfOlEU 1 4 a~l 4 c©tb;fr4;&nllbi:&2g!fc 
tH*rs. 

[0014]IlSOlEU14a~14 cM!2g 
©IEUHa' ~14c' lis B— ©WjeKT!* 

!3^©iM^g-f*4)lRl— T-feSo l/fetfot, EI13£# 
lUtilSl©IEU14-l aSflCfcoTiWfrfe 

[0 0 15] 01 3C^tIEUl 4 a lis 

©»*»*©'*;* (mis-eaess) &3i;igSbT«fig^ 
n-rvs. Hffi-cau JBi~JS3^ffl©iatt**«rP 

1~P 3T*^UTV>So &;<:Xffl©[I]E§lil§I— *CDT?^ 
^l^^fflOHISP l*^fi»K:U-CB£M-r5. El**© I 
EUtt, *&<#I*T, m&WL^mZ 2£ffi8L&2 4fc 
fr&jasi&RS 1 i:. iagtig2 5 4:flje»2 6 fc*>£j=K 
StSS 2iis Si*§§2 7 i:i£fSC*!&2 8 fcjjairs§2 9 

§§2 4'tt&3SJS»£¥Jll!2 4 a^ tt)R#tt?J&2 4 b% 

[0 0 16] li^ifcbT 3 <!©/-< 

^fflCOSSSP 1~P 3Cia^.?>ns. jBttfl&19!2 2 
lis Wl^CRWHbfc^'f ^>^Tn tf (EI 

13©IEU14alifgl a.— WlTffc* ) ©ifiWRW 

[0017] &»8 2 4 lis 2©tttfjc» 

bfce»Hffltt«**#fl*« 24b^ bTHIf?§§ 2 
4cC*<D, *+U7*fifcHBIJH«««:tf«:'5. M£s 
911*82 4 c(£tt)KftS&i£t2 4b©ttWj*flivvc3jSfc 
tR*»2 2©tH*C»b-CU-f (g*tfc-grJ&) 
©fctt©fi«*iM*t***Tfc -5 . 
[0018] 2 4 i: bTs ±BCDf£**lR 2 fctB 

IS, 7 a—: > <5^^T- li*8&T* ft * • 
[0 0 l 9] ;bn»§§2 5l±s 3ffl©/^fflCD@ESP l~ 
P 3 2 4 c©tilftt?fe3Sftfitf£ftfett 
tftUJ**U-f ^^-JSKU *IS»2 6 CftJ**. C©ffi£ 
§g2 6{iAa^S2 5©tii^A i e>e i fe6gA i e>bV^M'>> 

[0 0 2 0] «£1§2 6©tB*l±s SflyW6bT»aS 
3£8tfKrS3<l©^*ffl©[HlE§P i~P3tia^.e.n 
5o JK*S2 7 lis *J£§§2 6©tli*{Cs tfc&§§2 4© 

easHHBe*S2 4acDa*-e»* rn&.ztiit&3&& 

*S»^a. j£1ft¥K2 8 lis fH3?§§2 7 ©III 1 
©/t^CPWSb&d'-f m 1 a.—- tf ©iHRRF* 



*J8wr**»2 7©tti*fttMR-ra. 
[0 0 2 1] 2 9 lis SvH*/H©Ih]E&P 1 ~P 3 

©ttffic^S2 8 ©fflfc-cfc a &><;*© b:/u b 
-c gi i a.— tf ©t $ b t> h o 

[0 0 2 2] Ell 2© z F&**>'fe-7 1 0-3£fltf£r 
I EU 2 0 a~ 2 0 cli^lRl— ©ISfiS-rftS. bfc 
iSoTs m 1-3-— tffcfcfeSr* I EU 2 0 a£#J{Ci:-3 

[0023] HI 4liIEU3 0 aO^O y £ElT-a& 
So El 1 4£jf:-f «fc-5£s IEU20 aliBIl 3fc^ib 
fcmilSS iatF«fSS2fcW— fiSJ£>S:©T-s I13D7 
n •yi'CMJBtSEl 4©^d y^fcEll 3tffiffi bfe 
#f£?## *f*»"tBMB***r*. 

[0 0 2 4] — ^s 7W7>rf4CDMA»»^l/ 
if S«3BE« t*Sffl bTTWHScft tf* -5 c £ lis 01 
^.lis R.Kohno, H.Imai, M.Hatori and S.Pasupathy£> 
Cfc3"Combination of an Adaptive Array Antenna an 
d a Canceller of Interference for Direct-Squence S 
pread-Spectrum Multiple-Access System" (IEEE J0URN 
AL ON SELECTED AREAS IN COMMUNICATIONS, Vol.8, No. 
4, May 1990, pp. 675-682) «2&fe£i&4) tcPBjf?£*vr 

[0 0 2 5] i©fie3tE*jR'4K:©«**lfc«E«C«k*X 
lis #SfS-^©Sl3fo5lRlK7'l"f r>^^-©JirRrt£Siqi 

fS^-fig^-^- s Mifetsc bs ^bT{g^»^;w**»fc 
^s saeffifi!c4!Ls*fi 1 ^"t: : f^«^^^t-s. sp 
*>s T-b-r 7>^*^bT»e>nfc^ii^ipe. ; F^ 

M^-fiS^-«:^br^F^^& : fT'5tr5fcms tf© 
fl^-S^b-CWSo bfctfoTx d«p««H:^3-— tf 
©^lfit5s??F^tJ t e^ i t#ttt:«V^TIiV^Si)Ss 1^-tf 

So 

[0 0 2 6] 7UJ7>Ti-£ : ?ffl&£;Zt8.fr'£t>1Z±. 

BB©^^^!l^*•^v^3t§^f«s©— wi$:eii sc^-r. 
ei 1 5 c^rsa^siis wtsE&xfmTTs&mmz-rztz 

»s 71/-f 7>ft*l6lSt5Sl7>f tCSES 2 k 
-f Z £mz±x.— if^CS: 3 £<g£ bfc^©^ 3 #g© 
a.—- tf C Mr S ^> tf C D M ASiSft 

[0 0 2 7] 2<@©T>7 i ^-3 0 aM3 0blCli#S 

■rz 0 a^3 Ob-CgltfcM^-lis 7">^^R 
i:|S]fiS©ffl^SS3 2 aSr^3 2bt*5V^7'>7 1 ^- 

imw i &.xm 2 tc: i & m^ftw- 6 nfc^ tsa^s 
3 4-c-ip^nSo flaf(:g§3 4©fcts;*j{iSBb-t:^s 
(SIS b«t-5i:bTV%S)^3 a.— tf feJL^©^.-tf (EP 
1 2 jl— y*) K^JS bfc2aS«C^© 36aR 
t> - 3 6bi:S^g|3 8i:{CX*7$ns. Sgl£1f!t3MS3 6 
aSt>'3 6 b©iB*li5«s:^ i f ! 'J^§i4 0 a&tM 0 blcX 
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fSC3M64 2 aSt54 2btX^n> *J^S{C*^< 
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